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Abstract
Background:  Vitiligo  is  an  acquired  depigmented  skin  disorder.  It  has  a  genetic  and  autoimmune
background.  Human  beta  defensin-1(HBD-1)  plus  its  gene  polymorphism  were  linked  to  some
autoimmune  disorders.
Objective:  To  elucidate  the  possible  role  of  HBD-1  in  the  pathogenesis  of  non-segmental  vitiligo
(NSV) through  evaluation  of  HBD-1  serum  levels  and  its  single  nucleotide  polymorphism  (SNP)
in patients  having  NSV,  in  addition,  to  correlating  the  results  with  the  extent  of  vitiligo  in  those
patients.

Methods: A  current  case-control  study  included  50  patients  having  NSV  and  50  controls.  The
authors used  Vitiligo  Area  Scoring  Index  (VASI)  score  to  assess  vitiligo  severity  and  laboratory
investigations  to  assess  serum  HBD-1  level  using  ELISA  and  defensin-beta1  (DEFB1)  SNP  using
polymerase  chain  reaction-restriction  fragment  length  polymorphism  (PCR-RFLP).

� Study conducted at the Dermatology, Andrology and STDs department, and Molecular Biology department, Faculty of Medicine Menoufia
niversity, Egypt.
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Results:  There  were  significantly  lower  HBD-1  serum  levels  in  NSV  cases  than  in  controls
(p <  0.001).  There  was  a  significant  predominance  of  GG  DEFB1  genotype  and  G  allele  in  NSV
patients in  comparison  to  controls  (p  <  0.001).  The  levels  of  serum  HBD-1  and  DEFB1  genotypes
were not  associated  or  correlated  significantly  with  any  of  the  personal  and  clinical  parameters
of vitiligo  patients.
Study  limitation: The  small  sample  size.
Conclusions:  DEFB1  gene  polymorphism  (GG  genotype  and  G  allele)  may  modulate  vitiligo  risk
and contribute  to  vitiligo  development  in  Egyptian  populations.  Decreased  circulating  HBD-1
levels might  have  an  active  role  in  vitiligo  etiopathogenesis  that  could  be  mediated  through  its
possible anti-inflammatory  effects.
© 2022  Published  by  Elsevier  España,  S.L.U.  on  behalf  of  Sociedade  Brasileira  de  Dermatologia.
This is  an  open  access  article  under  the  CC  BY  license  (http://creativecommons.org/licenses/
by/4.0/).
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itiligo  represents  a  developed  defect  in  pigmentation.  The
ain  criterion  of  vitiligo  is  the  melanocyte’s  loss  from  the
pidermis  and/or  the  loss  of  their  function.  Vitiligo  is  a
uite  common  complaint,  having  a  worldwide  prevalence  of
.2%---1.8%.1 The  vitiligo  exact  etiology  ruins  elusive,  how-
ver,  autoimmunity  is  supposed  to  play  a  vital  role  in  its
athogenesis.2

Human  Beta  Defensins  (HBDs)  are  small  cationic  peptides
xpressed  in  epithelial  tissues  all  over  the  body.3 Eleven
BDs  were  identified.4 The  first  identified  HBD  was  Human
eta  Defensin  (HBD-1)  which  was  recognized  in  1995.5 HBD’s
ctivate  the  innate  immune  responses  having  antimicrobial
ffects  (antimicrobial  peptides)  against  infection.  Addition-
lly,  defensins  have  been  concerned  with  development,
mmune  modulation,  and  fertility  as  well  as  wound  healing.6

Regarding  their  immune  regulatory  functions,  defensins
onglomerate  both  pro-  and  anti-inflammatory  properties.7

he  pro-inflammatory  effects  occur  through  defensin-
eceptor  binding.  Based  on  their  catatonic  nature,  �-
efensins  interact  with  a  diversity  of  receptors;  that  arise
rom  electrostatic  binding.8 The  contradictory  function  of  �-
efensins  (as  anti-inflammatory)  was  demonstrated  through
heir  ability  to  attenuate  a  pro-inflammatory  response.9

The  mechanism  through  which  �-defensins  can  counter-
ct  the  pro-inflammatory  reaction  is  not  well  identified,
owever,  some  mechanisms  were  considered.  The  bind-
ng  of  defensins  (positively  charged)  to  negatively  charged
igands  such  as  LPS  is  one  possible  mechanism  that  inter-
eres  with  ligand  binding.  Additionally,  defensins  might
ct  as  antagonists  for  the  receptors  utilized  by  pro-
nflammatory  provocations.  Moreover,  �-defensins  could
nduce  the  expression  of  some  anti-inflammatory  mediators.
urthermore,  defensins  (e.g.,  LL-37)  may  disrupt  cell  mem-
ranes  inducing  immune  suppressive  effects.10

HBD-1  is  a  3928.6  Da  peptide.5 It’s  expressed  principally
n  epithelia.  It  has  an  antimicrobial  role  against  viruses
lus  gram-negative  and  positive  bacteria.11 Besides  this
ctive  antimicrobial  function,  HBD-1  has  immunomodula-
or  effects,  as  it  is  up-regulated  in  different  inflammatory

onditions.12 HBD-1  is  programmed  by  the  DEFB1  gene13 that
apped  on  chromosome  8p22.14

In  view  of  autoimmunity,  HBD-1  and  DEFB1  gene  polymor-
hisms  were  studied  in  some  systemic  and  dermatological
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iseases  with  variable  degrees  of  associations.15---18 However,
he  association  between  this  gene  polymorphism  and  vitiligo
as  not  been  studied  enough  in  different  populations.19

Therefore,  the  authors  aimed  in  this  study  to  elucidate
he  possible  role  of  HBD-1  in  NSV  pathogenesis  through  the
valuation  of  HBD-1  serum  level  and  its  gene  polymorphism
n  a sample  of  Egyptian  patients  having  NSV,  in  addition,  to
orrelating  the  evaluated  results  with  the  clinical  aspects  of
itiligo  in  those  patients.

atients and methods

he  type  of  this  study  was  a  case  control.  It  included  50
atients  presented  with  NSV  attending  the  Outpatient  Clinic
f  Dermatology,  Faculty  of  Medicine  Menoufia  University  dur-
ng  the  period  from  December  2019  to  October  2020.  Definite
iagnosis  of  vitiligo  based  on  the  typical  clinical  presentation
f  the  disease  by  2  expert  dermatologists.

The  control  group  included  50  persons  of  gender  and  age-
atched  apparently  healthy  persons  having  no  family  history
f  vitiligo.

This  study  was  approved  by  the  Ethical  Committee
f  Human  Rights  in  Research  at  the  Faculty  of  Medicine
enoufia  University  which  was  in  accordance  with  the
elsinki  Declaration  in  1975  (revised  in  2000).  The  study  has
n  ethics  committee  approval  number  of  (1202/2/4/20120).

Each  participant  received  a  complete  explanation  of  the
ature  and  purpose  of  the  study.  A  written  consent  formula
as  got  from  every  subject  or  his/her  parent  (<18  years)
efore  the  study  initiation.

Patients  having  NSV  from  both  sexes  were  included.  Sub-
ects  having  any  of  the  following  were  excluded:  1)  Systemic
iseases  e.g.,  diabetes  mellitus,  cirrhosis,  infection,  and
enal  failure.  2)  Autoimmune  (systemic  or  cutaneous)  dis-
ases  (e.g  rheumatoid  arthritis  and  psoriasis).

The  studied  cases  were  subjected  to  history  and  clinical
xamination.  A  dermatological  examination  to  identify  the
ype  of  NSV  and  its  distribution  was  done.  VASI  score  was
sed  to  determine  vitiligo  severity.20

Five  milliliters  of  venous  blood  were  taken  from  each

tudied  subject  (patients  and  controls).  Out  of  these  5  mL,

 mL  was  left  to  clot  and  then  centrifuged  to  separate  serum.
he  separated  sera  were  stored  in  a  sterile  plastic  aliquot
t  −20 ◦C  till  the  time  of  analysis  for  HBD-1  serum  levels.
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he  second  part  (3  mL)  was  stored  at  ---20 ◦C  in  tubes  hold-
ng  Ethylene  Diamine  Tetra  Acetic  Acid  (EDTA)  for  further
xamination  of  beta-defensin  gene  polymorphism  by  length
olymorphism  (PCR-RFLP).

LISA  assay  for  serum  beta-defensin-1  level

erum  beta-defensin-1  levels  were  measured  by  ELISA  kits
NeoBioscience  Technology  Co.,  Ltd,  Shenzhen,  People’s
epublic  of  China)  regarding  the  instructions  of  the  man-
facturer.

enotyping  for  −20G/A  (rs11362)  DEFB1  gene
olymorphism

xtraction  of  DNA  was  done  using  a  blood  sample  through
ene  JETTM Whole  Blood  Genomic  DNA  Purification  Mini  Kit

THERMO  SCIENTIFIC,  EU/Lithuania),  following  the  manufac-
urer’s  instructions.  SNP  for  −20G/A  (rs11362)  DEFB1  gene
as  performed  by  PCR-RFLP.  Primer’s  sequence  was:  F:  CTT
AC  TGT  GGC  ACC  TCC  CTT  CAG-(sense)  and  R:  -CAG  CCC
GG  GGA  TGG  GAA  ACT  C-  (antisense).  PCR  reactions  were
arried  out  in  a  total  volume  of  30  uL  containing  60  ng  DNA,

 �L  10  ×  PCR  Gold  Buffer,  2.5  mM  MgCl2,  200  uM  of  each
eoxynucleotide  triphosphate,  0.4  mM  of  each  primer,  and  1

 of  Ampli  Taq  Gold  polymerase.  Samples  were  denatured  at
5 ◦C  for  10  min  followed  by  30  cycles  of  95 ◦C  for  the  60  s,
6 ◦C  hybridization  temperature  for  60  s  and  72 ◦C  for  the
0  s,  and  a  final  extension  for  10  min  at  72 ◦C.  After  PCR,  the
roducts  were  digested  with  a  specific  restriction  enzyme,
crFI  (for  G-20A)  (Jingmei  Biotech,  Shanghai).  Genotyping
as  performed  blindly.  The  268-bp  PCR  product  was  digested
y  ScrFI  overnight  at  37 ◦C.21

tatistical  analysis

ata  were  explored  by  the  mean  of  Statistical  Package  for
he  Social  Sciences  (SPSS)  version  23  and  Epicalc  2000  pro-
rams.  Statistics  were  divided  into  two  parts:  a)  Descriptive
tatistics:  e.g.  mean  (X)̄,  median,  Standard  Deviation  (SD),
ange,  Numbers(N),  and  percentages  (%)  and  b)  Analytic
tatistics  using  the  Chi-Square  test  (�2),  Student  t  test  (t),
ann-Whitney  test  (U),  Kruskal  Wallis  test;  p-value  of  was
onsidered  significant  if  it  was  ≤0.05.

esults

he  included  50  NSV  patients,  were  23  (46%)  females  and  27
54%)  males,  the  range  of  their  age  was  7---60  years.  There
ere  non-significant  differences  between  vitiligo  patients
nd  controls  regarding  their  age  (p  =  0.335)  and  gender
p  =  0.070)  (Table  1).

Out  of  these  NSV  patients,  6  cases  of  patients  had  a
ositive  family  history  of  vitiligo  (6/50,12%).  Disease  dura-
ion  ranged  from  3---120  months.  The  calculated  VASI  score
anged  from  0.1  to  10.  Regarding  the  type  of  vitiligo,  18

36%)  patients  had  acrofacial,  10  (20%)  patients  had  gen-
ralized,  and  22  (44%)  had  focal  single  patch  vitiligo.  Only

 cases  (8%)  had  leukotrichia  and  4  cases  (8%)  had  mucous
embrane  affection  (Table  1).

T
w
t

3

igure  1  Serum  HBD-1  levels  in  vitiligo  patients  and  controls.

erum  HBD-1  levels

he  investigated  HBD-1  serum  level  was  significantly  low
n  vitiligo  patients  (11.14  ±  4.72  ng/mL)  than  in  controls
46.53  ±  6.77  ng/mL)  (p  <  0.001)  (Fig.  1).

he  relationship  between  HBD-1  serum  levels  and
tudied  parameters  of  vitiligo  patients

he  levels  of  serum  HBD-1  were  not  associated  or  correlated
ignificantly  with  any  personal  or  clinical  data  of  vitiligo
atients  (p  >  0.05  for  all)  (data  not  shown).

ardy-Weinberg  equilibrium  (HWE)  analysis

ppling  of  HWE  for  DEFB-1  genotypes  revealed  that  both
ases  and  the  control  group  had  non-significant  differ-
nces  between  observed  and  expected  values  (p  =  0.290  and

 =  0.432  respectively)  (Table  2).

istribution  of  DEFB-1  genotypes  and  alleles

he  Study  of  the  DEFB1  single  nucleotide  polymorphism
Fig.  2) showed  that  there  was  a  significant  predominance
f  GG  genotype  in  vitiligo  patients  37  (74%)  and  a  predom-
nance  of  the  AA  genotype  in  controls  (p  <  0.001).  Also,  the

 allele  was  significantly  demonstrated  in  studied  cases  87
87%)  than  in  controls  10  (10%)  increasing  the  risk  of  vitiligo
y  60  times  (p  <  0.001;  OR  = 60.23)  (Table  3).

elationship  between  HBD-1  serum  level  and  its
enotypes
he  serum  level  of  HBD-1  had  a  non-significant  association
ith  DEFB-1  genotypes  in  vitiligo  patients  (p  =  0.611)  or  in

he  control  group  (p  =  0.716)  (Table  4).
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Table  1  Personal  and  clinical  data  of  the  studied  vitiligo  patients  and  controls.

Personal  characteristics  Vitiligo  patients  (n  =  50)  Controls  (n  =  50)  Test  of  significance  p-value

Age  (years) U  =  0.97  0.335
Mean ±  SD 30.08  ±  14.46 32.30  ±  7.27
Median 30  33
Range 7---60  18---46

n %  n  %  �2 p-value

Sex 3.27 0.070
Males  27  54.0  18  36.0
Females  23  46.0  32  64.0
Family history  of  vitiligo
Positive 6  12.0
Negative  44  88.0  ---  ---  ---
Disease duration/month
Mean  ±  SD  17.28  ±  17.78 ---  ---  ---

Median 12
Range  3---120
VASI score
Mean  ±  SD 3.72  ±  2.38 ---  ---  ---

Median 3.50
Range  0.1---10
Types  of  vitiligo
Acrofacial  18  36.0 ---  ---  ---

Generalized  10  20.0
Focal  22  44.0
Hair affection
No  46  92.0  ---  ---  ---
Yes 4  8.0
Mucous  membrane  affection
No  46  92.0
Yes 4  8.0  ---  ---  ---

U, Mann-Whitney test; �2, Chi-Square test; n, number; VASI, Vitiligo Area Severity Index.

Table  2  Hardy-Weinberg  equilibrium  for  DEFB-1  genotypes  of  vitiligo  patients  and  control  group.

DEFB-1  genotypes Patients  (n  =  50)  Controls  (n  =  50)

Observed  Expected  Observed  Expected

GG  37  37.8  0  0.5
AG 13  11.3  10  9
AA 0  0.8  40  40.5
p-value 0.290  0.432

eta-

R
s
p

T
a
(

D

T
t

l
c
t
H
a
I
t
d

HWE, Hardy-Weinberg equilibrium; n, number; DEFB-1, Defensin B

elationship  between  DEFB-1  genotypes  and
tudied personal  and  clinical  parameters  of  vitiligo
atients

he  DEFB-1  genotypes  had  a  non-significant  association  with
ll  studied  personal  and  clinical  data  of  vitiligo  patients
p  >  0.05  for  all)  (data  not  shown).
iscussion

h17  reaction  is  described  by  the  elicitation  of  AMPs
hrough  IL-17A,  IL-22,  and  IL-17F  signaling,  resulting  in

l
m
s
p

4

1.

ocalized  inflammation.  AMPs  including  HBD-1,  are  able  to
hemoattract  immature  dendritic  cells,  T-cells  and  neu-
rophils  directly  via  CCR6  signaling  and  indirectly  through
BD-3  induction.22 In  the  existence  of  threat  signals  (such
s  oxidative  stress  and  an  extraordinary  level  of  IL-6,
L-8  as  well  as  heat  shock  protein  70)  this  chemoattrac-
ion  could  promote  autoantigen  presentation  resulting  in
epigmentation.23,24

Therefore,  the  authors  expected  up-regulation  of  circu-
ating  HBD-1  concentration  in  vitiligo  patients  than  their

atched  peers.  However,  in  this  study,  the  authors  observed

ignificantly  lower  HBD-1  serum  levels  in  vitiligo  cases  com-
ared  to  controls.
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Table  3  Percent  distribution  of  DEFB-1  genotypes  and  alleles  in  vitiligo  patients  and  control  group.

DEFB-1  genotypes Patients  (n  =  50)  Controls  (n  =  50) �2 p-value OR  (95%  CI)
n (%)  n  (%)

GG  37  (74.0)  0 77.39 <  0.001a ---

AG 13  (26.0) 10  (20.0)
AA 0  40  (80.0)
Alleles  (n  =  100)  (n  =  100) 118.69 <  0.001a 60.23

(25.10---144.56)G 87  (87.0)  10  (10.0)
A 13  (13.0)  90  (90.0)

DEFB-1, Defensin Beta-1; OR, Odd’s Ratio; CI, Confidence Interval; �2, Chi-Square test; n, number.
a Significant.

Table  4  Serum  HBD-1  level  regarding  defensin  beta-1  genotypes  in  vitiligo  patients  and  control  group.

DEFB-1  genotypes Serum  HBD-1  levels  (ng/mL)

Patients  (n  =  50)  Controls  (n  =  50)
Mean  ±  SD  Mean  ±  SD

GG  10.82  ±  4.47  ---
AG 12.08  ±  5.44  45.23  ±  5.88
AA ---  46.85  ±  7.00
Mann-Whitney  test  0.51  0.36
p-value  0.611  0.716
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HBD-1, Human Beta-Defensin-1; n, number; DEFB-1, Defensin Bet

Confirming  this  unexpected  result,  Ochoa-Ramírez
t  al.25 investigated  171  Mexican  patients  with  NSV.  They
ound  that  HBD-1  had  lower  estimated  concentrations  in
atients  with  NSV  than  in  controls.  Moreover,  the  authors
ound  that  cases  having  active  vitiligo  demonstrated  lower
BD-1  concentrations  than  those  having  stable  disease,
roposing  that  low  circulating  HBD-1  ranks  are  linked  to
itiligo  activity.  Additionally,  in  Type  1Diabetes  (T1D)  (a
D8+  CTLs  mediated  disease),  circulating  HBD-1  levels  were
eported  to  be  significantly  lower  than  in  the  control
roup.16---18

Regarding  T1D,  a  possible  clarification  for  that  result  is
hat  the  extreme  CD8+  cytotoxic  T-cell  subgroup  activation,
haracteristic  of  T1D,  negatively  affects  HBD-1.26 Addition-
lly,  insulin  signaling  is  important  for  HBD-1  ideal  expression
hrough  increasing  intracellular  glucose  concentrations  and
ediating  gene  expression.27

However,  in  vitiligo,  the  authors  suggested  that  dermal
D8+  CTL  subpopulation  might  be  responsible  for  local  pro-
uction  and  local  up-regulation  of  HBD-1  that  participate  in
ocal  tissue  up-regulated  inflammatory  process  and  depig-
entation  without  any  systemic  effect  on  HBD-1  levels.  Also,

he  authors  suggested  that  HBD-1  might  be  shifted  from
loodstream  to  vitiligous  skin  inducing  depigmentation,  and
his  shift  resulted  in  its  lower  serum  levels.

Confirming  the  present  hypothesis  regarding  HBD-1  local
nflammatory  effects,  Polesello  et  al.18 and  Ozlu  et  al.19

emonstrated  an  increase  in  HBD-1  in  saliva  and  in  skin
iopsies  in  oral  lichen  planus  and  psoriasis  respectively.

herefore,  studies  to  assess  both  systemic  and  tissue  HBD-1
evels  simultaneously  are  recommended.

Another  explanation  for  the  current  demonstrated  low
BD-1  level  in  vitiligo  cases  could  be  that  HBDs  offer

D
a
v
t

5

 systemic  anti-inflammatory  function.10 Recently,  it  was
ypothesized  that  HBD-2  could  suppress  dendritic  cell-
ediated  secretions  of  pro-inflammatory  cytokines  such

s  IL-1�, IL-12,  and  TNF-� in  Inflammatory  Bowel  Disease
IBD)28 as  well  as  decrease  IL-6  and  TNF-� in  lung  tissues.29

lso,  HBD-3  reduces  the  secretion  of  IL-6  and  IL-8,  showing
opeful  potential  as  adjuvant  therapy  for  the  treatment  of
nflammatory  periodontitis.9

Thus,  the  authors  hypothesized  that  in  vitiligo,  HBD-1
ould  act  as  an  anti-inflammatory  peptide,  and  the  current
emonstrated  low  HBD-1  serum  levels  in  vitiligo  patients
ay  be  translated  into  a repressed  anti-inflammatory  activ-

ty.  Therefore,  further  studies  on  HBD-1  are  required  to
erify  this  hypothesis.

In  the  current  study,  the  authors  found  that  serum  HBD-1
as  not  affected  by  any  evaluated  personal  or  clinical  data
f  vitiligo  patients.  This  result  was  in  agreement  with  that
f  Ochoa-Ramírez  et  al.25 who  observed  a  non-significant
ssociation  between  serum  HBD-1  levels  and  clinical  char-
cteristics  of  vitiligo.

The  DEFB1  gene  (located  in  chromosome  8p22)  consists  of
wo  exons,  the  first  encodes  the  leucine-rich  pro  sequence
nd  signal.  The  second  exon  however  encodes  the  mature
eptide.7 SNPs  of  that  gene  could  occur  at  different  sites
f  the  first  exon’s  50  noncoding  regions,26 including  −52G>A
rs1799946),  −44C>G  (rs1800972),  and  −20G>A  (rs11362).18

In  the  current  work,  the  authors  analyze  −20G/A
rs11362)  DEFB1  genotypes  polymorphism.  The  authors
ound  that  there  was  a  significant  predominance  of  GG

EFB1  (−20G/A)  genotype  in  vitiligo  patients  than  controls,
s  well  as  the  G  allele  which  increased  the  possibility  of
itiligo  occurrence  by  about  60  times.  However,  in  con-
rols,  the  authors  demonstrated  that  DEFB1  (−20G/A)  AA



ARTICLE IN+Model

A.G.  Farag,  M.A.  Shoeib

Figure  2  (a)  Agarose  gel  electrophoresis  images  PCR  product:
268-bp.  (b)  Agarose  gel  electrophoresis  images  for  DEFB1  SNPs
G20A, AA  genotype:  268-bp,  GG  genotype:  143-bp,  125-bp,  AG
g
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enotype.

enotype  and  A  allele  were  significantly  frequent  and  were
onsidered  of  protecting  value.

In  agreement  with  this  result,  Ochoa-Ramírez  et  al.25

bserved  that  there  was  a  predominance  of  GG  genotype
t  position-20  in  vitiligo  patients  than  controls.  Also,  Salem
t  al.30 studied  50  Egyptian  NSV  patients  and  revealed  that
he  DEFB1  (−20G/A)  AA  genotype  and  A  allele  had  signifi-
antly  lower  frequencies  in  vitiligo  patients  and  exerted  a
rotective  effect  against  vitiligo  development.

Additionally,  in  atopic  dermatitis  (a  T-cell-mediated
nflammatory  disease),  de  Oca  et  al.31 found  that  the
20GG  genotype  is  a  genetic  risk  issue  for  atopic  dermati-

is  development.  Moreover,  in  IBD  (an  immune-inflammatory
isease),  Zanin  et  al.32 reported  that  IBD  patients  had  more
requent  G  alleles  more  frequent  than  controls.  Further-
ore,  in  SLE  (an  autoimmune  disease),  Sandrin  et  al.33

eported  that  the  AA  genotype  and  its  A  allele,  were  of  less
ignificant  frequencies  in  the  patient  group  compared  to  the
ontrol,  showing  protective  effects.

Certain  polymorphisms  in  DEFB1,  might  affect  DEFB1
ranscription  activity  and  consequently  HBD-1  protein
xpression.  Actually,  polymorphisms  in  DEFB1  50  untrans-

ated  region  alter  the  putative  transcription  factor  binding
ite  for  the  nuclear  factor-KB  p105  subunit  resulting  in  HBD1
rotein  expression.18
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In  the  current  study,  serum  HBD-1  levels  were  not  signi-
cantly  affected  by  DEFB1  SNP  either  in  vitiligo  patients  or
n  the  control  group.  Supporting  this  result,  Ochoa-Ramírez
t  al.25 observed  a non-significant  association  between
erum  HBD-1  concentrations  and  DEFB1  genotypes.

However,  in  lBD  Zanin  et  al.33 reported  that  colonic
rohn’s  Disease  localization  was  linked  with  impaired
xpression  of  HBD-1.  As  the  (c.−20G/A)  A  allele  seems
o  be  related  to  local  reduced  HBD-1  expression  levels.
he  authors  concluded  that  DEFB1  polymorphism  may  cause
ower  expression  of  HBD-1  in  colonic  epithelial  cells.  The
ifferent  pathogenic  mechanisms  of  vitiligo  and  Crohn’s  dis-
ase  as  well  as  a  different  sample  size  in  their  (n  =  145)  and
he  present  study  (n  =  50)  could  explain  the  difference.

In  this  study,  the  authors  observed  that  the  DEFB1
enotypes  had  no  significant  effects  on  any  of  the  stud-
ed  personal  characteristics  or  clinical  data  of  the  studied
itiligo  patients  (age,  sex,  duration  of  disease,  and  VASI).
onfirming  this  study,  Ochoa-Ramírez  et  al.25 observed  a
on-significant  association  between  DEFB1  genotypes  and
he  studied  clinical  data  of  NSV  cases.

However,  Salem  et  al.30 the  study  was  in  partial  agree-
ent  with  these  results.  They  demonstrated  an  insignificant
ifference  in  DEFB1  (−20G/A)  genotype  distribution  in  rela-
ion  to  different  history  and  clinical  findings  except  for
he  mean  VASI  score.  They  found  that  AA  genotype  carriers
ere  associated  with  significantly  lower  VASI  scores.  This
ifference  might  be  due  to  the  small  sample  size  in  each
tudy  (n  =  50  NSV  patients)  and/or  different  selection  crite-
ia  of  the  investigated  cases  as  they  studied  only  patients
ith  active  NSV  while  the  authors  studied  patients  with  NSV

egardless  of  disease  activity.
The  study  limitations  were  a)  The  low  number  of  inves-

igated  cases,  b)  Its  structure  (a  case-control  study)  and  c)
t  evaluated  only  a single  inflammatory  marker  rather  than
ultiple  ones.

onclusions

t  seems  that  DEFB1  gene  polymorphism  at  -20  might  mod-
late  vitiligo  development  risk  as  the  DEFB1  (−20G/A)  GG
enotype  and  G  allele  contribute  to  vitiligo  development
n  Egyptian  populations.  Decreased  circulating  HBD-1  levels
ight  have  an  active  role  in  vitiligo  etiopathogenesis  that

ould  be  mediated  through  its  possible  anti-inflammatory
ffects.
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Horbańczuk J, et al. Defensins: natural component of human
innate immunity. Hum Immunol. 2013;74:1069---79.

5. Bensch KW, Raida M, Mägert HJ, Schulz-Knappe P, Forssmann
WG. hBD-1: a novel �-defensin from human plasma. FEBS Lett.
1995;368:331---5.

6. Machado LR, Ottolini B. An evolutionary history of defensins: a
role for copy number variation in maximizing host innate and
adaptive immune responses. Front Immunol. 2015;18:6---115.

7. Semple F, Dorin JR. �-Defensins: multifunctional modula-
tors of infection, inflammation and more? J Innate Immun.
2012;4:337---48.

8. Seo EJ, Weibel S, Wehkamp J, Oelschlaeger TA. Construc-
tion of recombinant E. coli Nissle 1917 (EcN) strains for the
expression and secretion of defensins. Int J Med Microbiol.
2012;302:276---87.

9. Bedran TB, Mayer MP, Spolidorio DP, Grenier D. Synergistic
anti-inflammatory activity of the antimicrobial peptides human
beta-defensin-3 (hBD-3) and cathelicidin (LL-37) in a three-

dimensional co-culture model of gingival epithelial cells and
fibroblasts. PLOS ONE. 2014;9:e106766.

0. Di Nardo A, Braff MH, Taylor KR, Na C, Granstein RD, McInturff
JE, et al. Cathelicidin antimicrobial peptides block dendritic

2

7

 PRESS
gia  xxxx;xxx(xx):xxx---xxx

cell TLR4 activation and allergic contact sensitization. J
Immunol Res. 2007;178:1829---34.

1. Prado-Montes de Oca E. Human beta-defensin 1: a restless war-
rior against allergies, infections and cancer. Int J Biochem Cell
Biol. 2010;42:800---4.

2. Fruitwala S, El-Naccache DW, Chang TL. Multifaceted immune
functions of human defensins and underlying mechanisms.
Semin Cell Dev Biol. 2019;88:163---72.

3. Raschig J, Mailänder-Sánchez D, Berscheid A, Berger J, Ström-
stedt AA, Courth LF, et al. Ubiquitously expressed Human
Beta Defensin 1 (hBD1) forms bacteria-entrapping nets in
a redox dependent mode of action. PLoS Pathog. 2017;13:
e1006261.

4. Hollox EJ, Armour JA, Barber JC. Extensive normal copy number
variation of a �-defensin antimicrobial-gene cluster. Am J Hum
Genet. 2003;73:591---600.

5. Kreuter A, Jaouhar M, Skrygan M, Tigges C, Stücker M, Altmeyer
P, et al. Expression of antimicrobial peptides in different sub-
types of cutaneous lupus erythematosus. J Am Acad Dermatol.
2011;65:125---33.

6. Brauner H, Lüthje P, Grünler J, Ekberg NR, Dallner G, Bris-
mar K, et al. Markers of innate immune activity in patients
with type 1 and type 2 diabetes mellitus and the effect of the
anti-oxidant coenzyme Q10 on inflammatory activity. Clin Exp
Immunol. 2014;177:478---82.

7. Huang XX, Gao CY, Zhao QJ, Li CL. Antimicrobial characteriza-
tion of site-directed mutagenesis of porcine beta defensin 2.
PLOS ONE. 2015;26:10---8.

8. Polesello V, Zupin L, Di Lenarda R, Biasotto M, Pozzato G,
Ottaviani G, et al. DEFB1 polymorphisms and salivary hBD-1
concentration in oral lichen planus patients and healthy sub-
jects. Arch Oral Biol. 2017;73:161---5.

9. Ozlu E, Karadag AS, Ozkanli S, Oguztuzun S, Akbulak O, Uzun-
cakmak TK, et al. The investigation of antimicrobial peptides
expression and its related interaction with methotrexate treat-
ment in patients with psoriasis vulgaris. Cutan Ocul Toxicol.
2017;36:321---6.

0. Hamzavi I, Jain H, McLean D, Shapiro J, Zeng H, Lui H. Para-
metric modeling of narrowband UV-B phototherapy for vitiligo
using a novel quantitative tool: the Vitiligo Area Scoring Index.
Arch Dermatol. 2004;140:677---83.

1. Dörk T, Stuhrmann M. Polymorphisms of the human �-defensin-
1gene. Mol Cell Probes. 1998;12:171---3.

2. Liang SC, Tan XY, Luxenberg DP, Karim R, Dunussi-Joannopoulos
K, Collins M, et al. Interleukin (IL)-22 and IL-17 are coexpressed
by Th17 cells and cooperatively enhance expression of antimi-
crobial peptides. J Exp Med. 2006;203:2271---9.

3. Yang D, Liu ZH, Tewary P, Chen Q, De la Rosa G, Oppenheim JJ.
Defensin participation in innate and adaptive immunity. Curr
Pharm Des. 2007;13:3131---9.

4. Manga P, Elbuluk N, Orlow SJ. Recent advances in understanding
vitiligo. F1000Research. 2016;5:29---34.

5. Ochoa-Ramírez LA, Becerra-Loaiza DS, Díaz-Camacho SP,
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